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ABSTRACT

This is the seventh in a series of monthly reports on an experimental
program dealing with the sensitivity of certain cased explosives and propellants
to impact by regular fragments. The program is designed to aid in determining
a more realistic quantity distance relationship for the storage of Ordnance
explosive material, It is the intent of this project, through an experimental
program, to establish a limiting fragment mass vs impact velocity relationship
for the detonation of certain explosives and/or propellants enclosed in casings
of different thicknesses.

This report discusses the firing of 0.2 oz fragments for velocity calibration
and assessment of fragment damage. Receiver charge detonability tests were also

fired, - No detonations were recorded.

Arthur D. Little, Inc.
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IMPACT BY REGULAR FRAGMENTS (U)

JINTROD ON

This is the seventh report on an experimental program covering the progress
of Contract DA-19-020-0RD-5617 for Picatinny Arsenal. This report covera the
psriod 31 Auguast to 28 September 1962. The objective of the program is to
determine the sensitivity of certain cased explosives and propellants to impact
by regular fragmeuts. A technique of explosive fragment acceleration is being
used to cover the range of velocities of interest., This method appears feasible,
is esconomical, and almost mandatory for high velocities. The explosive laumch
of fragments is preseatly being used for all test firings. During this report
period sffort has been devoted to the firing of 0.2 ox fragments (3/8 x 3/8 x 3/16
inches thick). Velocity calibration and assessment of fragment launch damege
have been completed. Detonability tests using cased explosives were conducted at
velocities up to 8300 feet/sec. No receivar charge detonations took places,
TEST FIRING

All test firings conducted during the report period are listed in Table I.
Two firings using the 1/2" cubes (0.54 oz) wers made into the exposed end of
the receiver charge at velocities of 5,970 ft/sec and 4,690 f£t/sec and no
detonations resulted. The receiver charge cases were severely damaged and over
one half of the explesive material was thrown out of the casing. The next four
firings were made using a 220 Swift rifle firing a 48 grain (.11 oz) copper
jacketed lead bullet (impact velocity in all cases was approximately 3600 ft/sec),
The first shot which was fired into the exposed snd of the charge threw out one
half of the explosive muterial with some minor burning (all burning took placs

outaide of the casing). The second round was fired through the 1/16" plate,

Arthur D, Little, Inc.
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the projectile bit the thick wall of the receiver charge igniting the explosive
material, which burned very slowly within the case. A third firing was again

made through the 1/16" cover plate. The 1/4" thick casing was split along its
axis and one half of the explosive material was thrown out of the casing and
burned. The explosive material inside the casing remained intact. A fourth firing
was made with the receiver charge assembled and 2 witness plate bolted to the
exposed end.' The firing was made through the 1/16" plate (no velocity record was
obtained on this firing). The boltas holding the witness plate were broken and

all explosive material was moved outward approximately 1/8". The 1/16" thick
plate was twisted outward. There was a alight puff of smoke upon impact. However,
all explosive material was intact (there was some evidence of g minimm amount

of burning at the point of entry of the bullet). BSmaller fragments weighing
approximately 0.2 oz (mild steel cubes whose dimensiona were 3/8 x 3/8 x 5/16

in. thick) ware obtained and s seriss of calidbration firings to aseess fragment
damage and obtain fragmsnt velocities were made. Five additional firings at
velocities up to 8300 ft/sec were mmde with this fragment ints the sxposed end

of the receiver charge. Thers wis no datonation or burning (No. 77 through

86, Table 1), Two additional firings through the 1/16™ plate were made with this
small fragment at a maximm velocity of 4870 ft/sec. Thers was no evidence of
burning and no detonation, HNowever, since thess charges werc assembled with
witness platss securely bolted on the exposed and with four heavy bolts, damage

to receivar charges appesred to be considarably less than in any previous impacts.
Data obtained from tha firingl reported herein (using cubes) continues to show

s fragment mass velocity to charge detonation relationship which varies considerably

with existing data from other independent sources.

Arthur D, Little, Iac,




81T TO P

On September 11, 1962, representatives of Arthur D. Little, Inc. met with

rapresentatives of Picatinny Arsenal in Dover, New Jerssy, to digcuss the status

of the program under this contract. The following points wers resolved at this

masting:

4

Several firings with a small fragment (0.2 oz) would be made

at a velocity level ecasily attainable with present donor booster
charge design.

The firing schedule will be reduced pending arrival of the more
sansitive receiver charges and/or the apparently inconsistancies
which are oecurring are satisfactorily answered,

Picatinny would arrangs to fire zome small fragments (gun launched)
into cast charges similar to those being used {n this test
program as a check on results being obtained by explosive launch.
Picatinny would caet some pentolite charpes (a more sensitive
axplosive) and forward them for testing at as early a date as
possible,

A visit ro Arthur D. Little, Inc. test faciﬁity to witness the
firing of the small fragments (0.2 oz) would be arranged at an
early date (this visit took place on September 20, 1962, =mee

paragraph below),

VISIT TO TEST SITE

On Beptember 20, 1962, two representacives of Picatinny Arsenal visited the

Winchester, New Hampahire test facility of Arthur D. Little, Inc. and witnessed

the previoualy discussed five fixings of 0.2 or fragments into the exposed end of

the receiver charges (firings No. 82 through No. 86, Table I). As & result it

Arthur D. Little, Ine.




.A.
was agreed that firings intc these charges would be stopped after two additiomal
firings through 1/16" cover plates (rourds 87 and 88, Table I). Cast Pentolite

explosive charges would be expidited and forwarded for testing at an early date.

Any additional firings using these receiver charges, calibration or test, would
be coordinated with Picatinny Arsenal.
FUT WO

Testing is to be stopped pending arrival of new recriver charges from
Picatinny Arsenal. Effort will be devoted to making a more ufficient tast
arrangement such that the test firing rate can be increased when new charges
are received. Plane for the next report period slsc imclude some high spsed

camera coverage of an explosively launched fragment to obtain photographic evidence

of the fragments performance,
MAN HOURS EXPENDED
Total inclusive man hours to date on this program are 1521 or 52% of the

total. Of this, 311 man hours or 11% vere expended during the current report

veriod,

Arthur D. Littls, Inec.
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REPORT DISTRIBUTION

Commanding Officer
Picatinny Arsenal
Dover, New Jersey
Attn: Purchasing Office, ORDBB-PBl 5

Chief of Ordnance
Department of the Army
Washington 25, D. C., ORDIM=R 1

Armed Services Technical Information Agency

Document Services Center

Arlington hHall Statien

Arlington 12, Virginia

Attn: DSC-SD 10

Arthur D. Little, Inc.
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